The role of the CSF-1 receptor gene (C-fms) in cell transformation.
The macrophage colony stimulating factor, CSF-1 (M-CSF) exerts its pleiotropic effects on hematopoietic cells of the mononuclear phagocyte series by binding to a single class of high affinity receptors encoded by the c-fms proto-oncogene. Binding of CSF-1 to its receptor activates an intrinsic tyrosine kinase activity, resulting in autophosphorylation of the receptor on tyrosine, rapid receptor down modulation, and phosphorylation of as yet unidentified physiologic substrates that initiate a mitogenic response. Transduction of a human CSF-1 receptor cDNA into mouse fibroblasts enables them to proliferate in response to human recombinant CSF-1, suggesting that the receptor gene contains all the information necessary to elicit a mitogenic response, even in cells which do not normally respond to the growth factor. The v-fms oncogene product has undergone genetic alterations which constitutively activate the receptor kinase in the absence of CSF 1. Insertion of the v-fms gene into macrophage or immature myeloid cell lines abrogates their dependence on hematopoietic growth factors and renders them tumorigenic in nude mice. Reconstitution of lethally irradiated mice with bone marrow stem cells containing the v-fms oncogene also induces clonal proliferation and, ultimately, frank malignancies of multiple hematopoietic lineages. Thus, constitutive activation of the CSF-1 receptor gene, either by mutation or gene rearrangement, might be expected to contribute to leukemia.